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METHOD OF TITRING A COMPLEX VIRAL COMPOSITION 



The invention relates to the field of viral 
compositions; more specifically the invention relates 
5 to a method for determining the virus quantity of each 
of the species or, more specifically, of each of the 
serotypes of a given virus species in a composition 
wh i c h contains different species or t yp e s : f 1 1 v e 
virus . 

10 Methods for assaying the cruantitv of each virus 



■•oecies or of each virus tvoe 



a viral comoosition 



are known in the prior art. The methods which are 
usually employed consi ^t in using polyclonal antibodies 
to neutralize the viruses which it is not wished to 

15 assay and then in determining the quan t i ty of the 
remaining virus. This is, in particular, what takes 
place when there is a need to determine the quantity of 
attenuated live virus which is present, in the case of 
each of the I, 11 and ZZZ types, in a composition for 

20 vaccinating against polio. However, it is not always 
possible to i mp 1 emen t s u c h me thods because it. is at 
tim.es difficult, if not impossible, to neutralize some 
o t t h e v i r u s e s wh i c h are ores en t in the c ceo o s i t i on 
without interfering with the virus which it is desired 

25 to assay, in particular when it is a matter of 
titrating a vaccine c ompo sition wh i c h c o mp rises several 



:C . >. ■ to 



t o quar. :ica::veiy control the c oir.p ositior. of t h e 
fabricated products in a reliable manner. 

It is therefore desirable to be able to have 
available methods which enable a complex viral com- 
position to be titrated without being modified. 

To this end, the present invention relates to a 
method for determining the virus quantity of each of 
the virus types or virus species m a composition 
containing di f f erent species or types of live virus , 
character! zed in that i t compr i ses the f o 1 lowing steps : 



propagating the viruses of each 



>e or soecies on 



cells wh ich are pe rmi ssive for the viruses bu t 
which do not induce any viral interference, 
assaying each type or species of the virus using a 
specific monoclonal antibody . 

The method according to the invention is 
applied to a composition which comprises several 
di f f erent species of virus and/ or several serotypes 
wi thin one and the same spec i es . The viruses can , in 
pa rticular, be viruses wh ich are responsible for 
poliomyelitis, rubella, mumps, measles or dengue, or 
else rotaviruses . The compos ltions whi ch compr i s e these 
"i^es can be vaccine compositions in which the 



viruses , aitn 
maintained i i 
therefore be, 
comor i ses 



ofh having an attenuated virulence, are 
the live state. The composition can 
Dr example, a vaccine composition which 

:hree s e r o t '/pes of the polio virus o r a 



o o s e ^ v 



- i y a n a neutraiizati o n o n one 
oss-reattion, in t : 



. . e w _ a a. + ^ d - 



cells are placed in 



we ^ ^ s or o i a t e s 



wmcn are suitaoie ror culturmg 
inoculated with viral suspensions. 

The culture medium used for the viral 
pr :>pagation is a conventional medium which is adjusted 
in accordance with the nature of the ceils -which are 
employed and of the virus to be titrated. After 
incubating for a t ime which varies depending on the 
virus (for example a week in the case of the dengue 
virus ) , and at the temperature which i s optimal for 
growing the virus under a CO; atmosphere, the cell 
culture superna tant s are removed ; the ceils are then 
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an 



then 



nixed, tor example u^ing chiilec 



The quantity of viruses present 

15 mined, for each of the dilutions, using a monoclonal 
antibody which is speci f ic for the species or the 
serotype in accordance with the titration performed. 
The reaction is visualized using a fluorescein- label led 
anti-species antibody or using a substrate which is 

20 suitable for the ELISA test. The viral titer is 
determined by the Spearman and Karber method and is 
expressed as the dose which infects 5 0% of the cell 
cultures (CCID b ;) . 

The same pre ce dure is carried out , in paral lei , 

25 with each monoclonal antibody which is specific for the 
species or the type of virus which it is desired to 
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The titration is carried out: or. 9 5 -well 
microplates in the following manner: 

consecutive dilutions of each of the compositions are 
prepared using HEM culture medium which contains 5% 
5 foetal calf serum and 2 g/1 of sodium bicarbonate, 

the viral suspensions which have thus been obtained 
are inoculated into Vero ceils (ref. ATCC : CCL3 1 VERO ) , 
v;n i c n are i ; : x a y e r s wh i c h h a v e been established to: 
1 day, at the rate of 10 wells per dilution. Each 
10 valency of the monovalent suspensions and of the 

tetravalent composition is titrated on at least one 
9 5 -wel 1 plate , 

the plates are then incubated at 36 D C for one week 
under 5% C0 : , 

15 - the cell culture supe ma cants are removed and the 
cells are fixed on the plates using acetone which has 
been cooled down to -20°C, 

the presence of viruses i s de tec ted using a 
monoclonal antibody which is speci f ic for the 
20 serotype which is present in the vaccine composition. 

The antibodies employed are derived from hybridomas 
supplied by the CDC (Center of Disease Control, 
Atlanta, USA) . 

The international 1 serotype is labelled with the 
2 5 antibody derived from the hybr idoma D2 - 1F1 - 3 

The international 2 serotype is labelled with the 
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the wells) being affected and is calculated by the 
Spearman and Karber method. It is expressed as the iog :: 
of the CCID 50 . 

With each of the assays having been carried out 
in duplicate, the following results table is obtained: 





Type 1 


T;.,T)e 2 


Type 3 


Type 4 












Assay 1 


3 . 6 


4 . 7 


5 . 1 


2 . 6 


Assay 2 


3 . 8 


4 . 8 


5 . 7 


2 . 9 


Tetravalent mixture : 










Assay 1 


3 . 0 


.1 "5 


5 . 6 


1 . 9 


Assay 2 


3 . 3 


4 . 6 


5 . 2 


2 . 4 



It is noted that the results which were 
obtained are in accordance with the expected results; 
the difference in titer which is observed for each type 
of virus in the tetravalent mixture varies by about 
0 . 5 log :o CCID 50 , which corresponds to the 1 / 4 dilution 
to which each serotype is subjected when the mixture is 
prepared . 

Thus, it is possible, in accordance with the 
invention , to use non-neutralizing monoclonal anti- 
bodies to assay each of the serotypes which is oresent 
in a viral composition, without inducing anv inter- 
ference between the different serotypes . 



